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Description
TECHNICAL FIELD

[0001] A jointfor a rehabilitation device is disclosed. A
rehabilitation device is also disclosed. The joint and re-
habilitation device may be usedin or as a brace or support
for a shoulder or knee, however, the disclosure is to be
broadly interpreted, in that the joint and rehabilitation de-
vice may be adapted for use in a brace or support for an
ankle, elbow, wrist, foot, hip or other joint.

BACKGROUND

[0002] Rehabilitation devices, or braces, are used to
support limbs and joints after injury or surgery. The brac-
es are used to severely limit, if not prevent, movement
of the limb or joint so as to reduce strain on the surround-
ing muscles, ligaments and tendons and thereby aid the
healing process. For example, shoulder braces are used
to supportaperson’sarmin araised position as treatment
for weakness in, or injury of, the person’s shoulder. How-
ever, immobilising limbs and joints in this way can lead
to muscle weakness which may necessitate further re-
habilitation of the limbs and joints once the brace is re-
moved.

[0003] Braces are available for different limbs and
joints, such as ankle, foot, knee, shoulder, elbow and
wrist. Some braces also provide resistance to movement,
or a restricted range of motion. US 5,052,379 and US
5,759,165 each disclose a joint for a brace that provides
a restricted range of motion. However, it can be difficult
to change or alter the resistance to movement or restrict-
ed range of motion settings of the brace.

[0004] The above references to the background art do
not constitute an admission that the art forms a part of
the common general knowledge of a person of ordinary
skillin the art. The above references are also notintended
to limitthe application of the joint and rehabilitation device
as disclosed herein.

SUMMARY

[0005] According to a first aspect, there is provided a
joint for a rehabilitation device according to claim 1. Fur-
ther embodiments of the invention are provided in the
dependent claims.

[0006] The joint is defined for operation between an
end of a first member and an end of a second member.
The joint is further defined to enable the second member
to pivot at the joint with respect to the first member. The
joint comprises a positioning mechanism for defining a
set position from which the second member pivots, with
respect to the first member. The joint also comprises a
restriction mechanism for restricting the degree of pivot-
ing of the second member from the set position, with re-
spect to the first member. The joint further comprises a
biasing mechanism for biasing the second member such
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that it returns to the set position when an opposing force
applied to the second member is less than the bias of
the biasing mechanism. Furthermore, when the joint is
in the set position, the biasing mechanism is configured
such that no bias is applied to the second member.
[0007] The set position may correspond to a so-called
‘safe angle’, 'starting angle’ or 'starting position’, the po-
sition to which the rehabilitation device is resiliently bi-
ased to return to when no force is being applied to the
system. The ’safe angle’, 'starting angle’ or ’starting po-
sition’ may refer to the angle or position at which it is
considered safe for the body joint being rehabilitated to
be maintained at. This, in effect, may form one limit of
the range of movement (or motion) of the second mem-
ber, with respect to the firstmember, and prevents further
movement of the second member beyond the set posi-
tion. The restriction mechanism can be used to provide
a further limitation of the amount or degree of pivoting
which the second member can undertake. This then fur-
ther restricts the range of movement that can be achieved
by the body joint being rehabilitated. For example, the
joint may be set to have a 'safe angle’ (or set position)
of 10°. The joint may also, for example, be set to restrict
the movement of the second member to 5° from this 'safe
angle’. As both the set position, via the positioning mech-
anism, and the degree of pivoting of the second member
with respect to the first member, via the restriction mech-
anism, can be independently altered, a gradual increase
in the range of motion of the body joint can be achieved,
to prevent further injury of the joint or surrounding mus-
cles. It should also be noted that the joint may be locked
at the set position (i.e. there is no additional movement
possible beyond the set position), so that the joint can
be used in arehabilitation device thatis purely supportive.
[0008] The bias in the biasing mechanism can be al-
tered, thus altering the amount of force or pressure that
is required to be applied to the second member to obtain
movement thereof with respect to the first member. How-
ever, when the joint is in the set position, the biasing
mechanism is configured such that no bias is applied to
the second member (i.e. there is no bias in the biasing
mechanism, and the mechanism may be considered to
be in a neutral state). As there is no bias in the biasing
mechanism when at the set position, it allows the bias to
be varied for a specific range of motion (i.e. the degree
of pivoting of the second member, with respect to the first
member, from the set point to the limit set by the restric-
tion mechanism) of the joint, as opposed to the entire
potential range/degree of movement of the joint (i.e. the
maximum range of movement which would be available
if no set position were set, and no restrictions on pivoting
were imposed). This can allow a rehabilitative profes-
sional more control over the bias in the joint, and thus
have greater control over the treatment options for the
user of a rehabilitation device having such a joint. This
can also prevent unexpected or sudden movement of the
second member, in use, should the set or starting position
be accidently reset to the furthest limit.
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[0009] The positioning mechanism comprises an inter-
mediate component for location between the ends of the
first and second members, and a clamping mechanism
for urging the ends of the first and second members to-
gether to secure the intermediate component therebe-
tween, to define the joint in use. The intermediate com-
ponent is configured, when the clamping mechanism de-
fines the joint, to engage with the end of the first member
when the second member is pivoted from the set position.
The intermediate component is further configured to in-
teract with the second member at the set position when
it is pivoted back to the set position to prevent further
pivoting beyond the set position. In this regard, the inter-
mediate component may act as a bearing on which the
second member pivots.

[0010] The joint is further configured such that, when
the clamping mechanism is released, the intermediate
component is able to be disengaged from the first mem-
ber and then rotated, together with a pivoting of the sec-
ond member with respect to the first member, to define
a different set position when the clamping mechanism is
reclamped.

[0011] Having the two parts of the joints, i.e. the first
and second members, able to disengage from each other
can assist in being able to alter the set position simply
and easily, whilst ensuring that the biasing mechanism
remains in a neutral state. This allows the bias to be op-
erative only over the range of motion that has been de-
fined, and not the total possible range of movement of
the joint.

[0012] In an embodiment, the restriction mechanism
may be positioned between the intermediate component
and the second member such that a portion of the re-
striction mechanism abuts against a projection from the
intermediate component to prevent further pivoting of the
second member and thereby limit the range of pivoting
of the second member with respect to the first member.
The restriction mechanism may be in the form of a de-
limiter or a stop.

[0013] Inanembodiment, the position of the restriction
mechanism with respect to the second member may be
adjustable by an adjustable element that is moveable
with respect to the second member and so as to engage
with the restriction mechanism. For example, the adjust-
able element may be a grub screw. This allows the range
of motion (i.e. the degree of pivoting available to the sec-
ond member, with respect to the first member, from the
set position to the restricted or limited position) to be ad-
justed (i.e. increased) when the body joint is to be exer-
cised, and for it to be limited (i.e. decreased) when the
body joint is to be rested, or supported.

[0014] Inanembodiment, the intermediate component
may comprise a projection that enables the interaction
with the second member. This projection may be the pro-
jection against which the restriction mechanism abuts,
or may be a separate projection to assist with rotation of
the intermediate component with the second member,
when the first and second members are disengaged (i.
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e. they are unclamped).

[0015] In an embodiment, the second member may
comprise a groove. The ends of the groove may define
the extremes from a range of available set positions, with
the groove being arranged to receive the projection from
the intermediate component to move therealong. In this
regard, when the joint is disengaged, the projection on
the intermediate component will prevent the second
member from further movement, when it contacts an end
of the groove, thus defining the total overall range of
movement of the joint. For example, the joint may be able
to be moved within an overall range of 0° to 180°. When
the joint is engaged (i.e. when it is clamped together),
and a set position has been defined, the overall range of
motion will be limited to how far the projection can move
along the groove from the set position until it reaches the
end of the groove. To further limit the range of motion,
the restriction mechanism (for example, the grub screw)
can be used to prevent movement of the projection in the
groove of the second member.

[0016] In an embodiment, the clamping mechanism
may be one of a screw; bolt and nut; or worm drive. The
clamping mechanism is engaged (i.e. clamped) when the
joint is in use.

[0017] In an embodiment, when the clamping mecha-
nism is released, a spring may urge the intermediate
component away from the first member to facilitate dis-
engagement therefrom. In one form, the spring may be
acompression spring, such as a wavy washer. When the
clamping mechanism clamps the respective member
ends together, the spring or wavy washer compresses
between the intermediate component and the first mem-
ber end. When the clamping mechanism is released,
however, the spring or wavy washer expands, forcing an
expansion gap between the first member end and the
intermediate component. This allows the second mem-
ber, and intermediate component, to be rotated with re-
spect to the first member, to thus alter the set position.
[0018] The joint further comprises a gearing mecha-
nism. The gearing mechanism engages with and acts on
the biasing mechanism. Rotation of the gearing mecha-
nism in one direction causes it to increase bias in the
biasing mechanism, and rotation of the gearing mecha-
nism in the opposite direction causes it to decrease bias
in the biasing mechanism. The increase or decrease in
bias of the biasing mechanism can thus be used to in-
crease or decrease the resistance between the first and
second members. This can alter the amount of force or
pressure that is required to be applied to the second
member to obtain movement thereof with respect to the
first member.

[0019] Configuring the joint in this way allows the bias
between the first and second members to be easily and
simply adjusted, as required, during the rehabilitation of
ajoint, such as a shoulder joint. If, for example, the shoul-
der has recently been operated on, the bias in the biasing
mechanism might be low, to allow the shoulder joint to
be moved without additional pressure being applied to
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the joint. A few days to a week or longer after surgery,
however, it may be beneficial to increase the bias in the
biasing mechanism so that more pressure or opposing
force needs to be applied, thus engaging and strength-
ening the muscles surrounding the shoulder joint to aid
in rehabilitation of the joint.

[0020] Alternatively, the bias in the biasing mechanism
may be used to bias the second member into a specific
position in relation to the first member, thus effectively
holding the affected joint (e.g. shoulder, ankle, etc) in an
optimal recovery and/or recuperative position. As the
joint and surrounding muscles begin to heal, the person
using the rehabilitation device may use the bias of the
second arm as a resistive force, to further strengthen
said joint and muscles.

[0021] Inanembodiment, the gearing mechanism may
be one of: a worm gear and drive; a sun and planet gear
set; and a curved rack and pinion. The gearing mecha-
nism can provide a mechanical advantage to apply bias
to the biasing mechanism, and while preferably a worm
gear and drive, other gearing mechanisms which provide
said mechanical advantage are also considered to fall
within the scope of the present disclosure. A worm gear
and drive has an inherent inertia to movement in that,
once rotated to a given rotational position to produce a
given increase or decrease in bias, the worm gear/drive
holds that position.

[0022] In an embodiment, when the gearing mecha-
nism is a worm gear and drive, the worm gear engages
the biasing mechanism. The worm drive causes the worm
gear to rotate, thus applying torque to the biasing mech-
anism. Further, the worm drive may be positioned in an
aperture that extends through part of the first member,
with an end of the drive being exposed. The exposed
worm drive end allows the bias in the biasing mechanism
to be increased or decreased by simply turning the worm
drive in the appropriate direction. A tool may be used to
turn the worm drive. The tool may be a specially designed
tool to allow access to the specific worm drive used in
the joint, or it may be an existing tool such as an Allen
key, screwdriver, pliers, multi-grips, or a spanner etc,.
The exposed worm drive simplifies the modification of
the bias of the joint for the rehabilitation device, allowing
the bias to be altered while the rehabilitation device is in
use.

[0023] In an embodiment, the joint may further com-
prise a translational component that the worm gear can
cause to rotate. This translational component can in turn
engage an end of the biasing mechanism to either in-
crease or decrease bias therein. In this regard, an end
of the biasing mechanism may not be in direct contact
with the worm gear.

[0024] Inanembodiment, the biasing mechanism may
be a torsion spring, although other biasing mechanisms,
such as leaf springs, balance springs, etc are also con-
templated. An end of the spring may be positioned in a
corresponding recess in the second member, while the
other end of the spring may be attached to the gearing
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mechanism (e.g. the worm gear). As the worm gear is
caused to rotate in one direction, the torsion in the spring
increases. As the worm gear is caused to rotate in the
opposite direction, the torsion in the spring decreases.
[0025] In an embodiment, there is provided a rehabil-
itation device for location at a body joint. The device com-
prises first and second members and a joint as defined
by appended claims 1-9. The joint is defined for operation
between an end of the first member and a respective end
of the second member.

[0026] Inanembodiment, thefirstand/or second mem-
ber may further comprise a pivot point located interme-
diate its ends. Pivoting at the pivot point can enable the
joint to be repositioned in relation to the body joint. Re-
positioning of the rehabilitation device joint in relation to
a body joint allows a simple readjustment of the device
so thatitis more properly aligned with the body joint. This
allows a single device to be used for a variety of body
shapes, whilst ensuring that the device joint is correctly
aligned with the body joint.

[0027] In one embodiment, the pivot point may be lo-
cated proximal to the device joint. This can assist in en-
suring the device joint is being correctly positioned with
respect to a user’s body joint.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] Notwithstanding any other forms which may fall
within the scope of the joint and rehabilitation device as
set forth in the Summary, specific embodiments will now
be described, by way of example only, with reference to
the accompanying drawings in which:

Figures 1A and 1B show exploded front and rear
perspective views, respectively, of a joint for a reha-
bilitation device;

Figure 2 shows a perspective view of the assembled
joint shown in Figure 1;

Figure 3 shows a cross-sectional view of the joint
shown in Figure 2;

Figure 4 shows a cross-sectional view through the
front portion of the joint shown in Figure 2;

Figure 5 shows a perspective view of a shoulder re-
habilitation device;

Figure 6 shows a side view of the shoulder rehabil-
itation device shown in Figure 5;

Figure 7 shows the pivotable range of a joint in the
shoulder rehabilitation device shown in Figures 5
and 6;

Figure 8 shows a perspective view of an elbow re-
habilitation device;

Figure 9 shows a perspective view of a foot and/or
ankle rehabilitation device; and

Figure 10 shows a perspective view of a knee reha-
bilitation device.
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DETAILED DESCRIPTION OF SPECIFIC EMBODI-
MENTS

[0029] Referring firstly to Figures 1A and 1B, front and
rear exploded perspective views of an embodiment of a
joint 10, for a rehabilitation device, are shown. The joint
10, shown assembled in Figure 2, is defined for operation
between a first member 12 end and a second member
14 end. The two member ends 12, 14 are shown secured
together by a clamping means, in the form of a screw 13.
The first and second members 12, 14 may be in the form
of arms used to support a body joint, and may extend in
line with the bones of a limb, or along the torso, etc.
[0030] Joint 10 is shown having a gearing mechanism
16, in the form of a worm gear 18 and worm drive 20.
First member 12 is shown having an internal cavity 22
on one side thereof to allow the worm gear 18 and worm
drive 20 to be located therein. First member 12 is also
shown having a channel 24 to allow a portion of the shaft
26 of the worm drive 20 to extend therefrom. This allows
the worm drive 20 to be easily rotated, without the joint
needing to be disassembled.

[0031] Joint10is alsoshown having anoptional spacer
element 28 positioned at worm gear 18 and a compres-
sion spring, in the form of a wavy washer, 30. The spacer
element 28 acts as a housing for the wavy washer 30. A
biasing mechanism, in the form of a torsion spring, 32 is
also shown. One end 34 of the torsion spring 32 is located
in an aperture 36 in worm gear 18, and the other end 38
of the torsion spring is located in an aperture 40 in the
second member. In this embodiment, the end 34 of the
torsion spring passes through an aperture in the spacer
element 28 before locating in aperture 36 of the worm
gear 18. The torsion in spring 32, when the joint 10 is
assembled and clamped, can be increased or decreased
by a simple turning of the worm drive 20. When worm
drive 20 is turned in one direction, the worm gear 18 is
caused to turn. As end 34 of the torsion spring 32 is at-
tached thereto, this causes the end 34 to turn with the
worm gear 18, thus increasing or decreasing the torsion
in the spring 32, and thus the bias of the joint 10.
[0032] Joint10is further shown having anintermediate
component, in the form of a ring, 42. Ring 42 is shown
having a rim with a serrated edge face 44. This face 44
engages, or meshes, with a transposed finish on rim 46
ofthe firstmember 12. When joint 10 is clamped together,
the serrations on edge face 44 mesh with those on rim
46, thus holding ring 42 stationary with respect to the first
member 12. This allows the starting position (i.e. the set
position, or safe angle) to be set. Further details of setting
the starting position are provided, below. While ring 42
is shown having serrations on edge face 44 to mesh with
rim 46, other mechanisms to secure the ring 42 to the
first member when the joint 10 is in use are also possible.
For example, the ring may include an alternative fasten-
ing mechanism such as an aperture with a grub screw.
In this example, the grub screw would contact an outer
edge of the first member and fasten the ring thereto.
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[0033] Ring42 is shown further having a projection 48,
and a sleeve 50. When joint 10 is assembled, sleeve 50
is located in a corresponding cavity 52 in the second
member 14, and acts as a sleeve bearing. In addition to
cavity 52, second member 14 is also shown having a
groove 54. When joint 10 is assembled, projection 48 of
ring 42 is located in groove 54.

[0034] Joint10is also shown having arestriction mech-
anism, in the form of a range of motion (ROM) angle
adjust cam, 56. Cam 56 is also located in groove 54 and
moves freely therein. A bore 58 extends through the sec-
ond member 14 to groove 54. An adjustable element, in
the form of a grub screw, 60 may be threaded into bore
58 to limit the movement of cam 56 within groove 54.
[0035] Whenjoint10isinuse, with referenceto Figures
2to 5, the second member 14 moves with respect to the
first member 12. The projection 48 of ring 42, which is
secured to the first member 12, remains in a static posi-
tion. When the second member 14 is moved, and the
projection 48 abuts the end 54A of groove 54, the second
member 14 is prevented from further downward pivoting
or movement. Similarly, when the projection 48 abuts
cam 56, both the cam 56 and projection 48 continue along
the groove 54 until the cam 56 abuts the grub screw 60,
or the other end 54B of the groove 54. When the grub
screw 60 does not extend into the groove, a maximum
range of motion can be achieved.

[0036] Joint 10 can also alter the 'resting position’ of
the second member 14 with respect to the first member
12. The position of the ring 42 and second member 14
can be altered by loosening the screw 13 which holds
the first and second members 12, 14 together. The wavy
washer 30 then expands and forces the serrated edge
face 44 of ring 42 to disengage from the serrated rim 46
of the first member 12. The worm drive can then be
turned, which causes the second member 14 to turn, as
itis connected to end 38 of the torsion spring 32. Further,
as the projection 48 is located in groove 54, the ring 42
is also caused to turn. As there is no load on the spring
32, these components will rotate together. When the suit-
able position is achieved, the screw 13 can be re-tight-
ened, thus securing the new set position. When the two
members 12, 14 are clamped together, turning the worm
drive 20 will result in torsion either being increased or
decreased in the spring 32. This alters the amount of
pressure or force that is required to move the second
member 14. This allows alteration of the pressure or force
which is required by a body joint to move the second
member, thus allowing the body joint to be exercised and
strengthened after injury.

[0037] First member 12 is also shown having a pivot
point 62 which allows the position of the joint 10 to be
altered. With reference to Figure 7, it can be seen that if
the end of the first member 12 (where the joint is located),
is pivoted about the pivot point 62, that the joint can be
repositioned along arc AA. This is useful, as users of the
rehabilitation device may be of different shapes and siz-
es, thus allowing it to be customised and ensuring no
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additional strain is being placed on the body joint being
rehabilitated.

[0038] Arehabilitation device 64 in the form of a shoul-
der rehabilitative brace, suitable for use with a shoulder
injury, is shown in Figures 5 to 7. It is shown having first
and second arms 66, 68 which may be telescopically
extendable or retractable. An arm rest 70 is also shown,
and a third arm 72, having a spherical rest 74 for a user’'s
wrist/hand. A torso plate 76 is also provided, to comfort-
ably position the rehabilitative brace 64 against the user’'s
torso and to distribute the weight of the brace. Straps,
not shown, may be used to secure the device to the user’s
body. The rehabilitative brace 64 uses the joint 10, as
described in relation to Figures 1 to 4.

[0039] Arehabilitation device 80 in the form of an elbow
rehabilitative brace, suitable for use with an elbow injury,
is shown in Figure 8. It is shown having first and second
arms 82, 84 which may be telescopically extendable or
retractable. Support regions and/or straps 86 are shown,
so that the device can be secured to and support a user’'s
arm and forearm. The rehabilitative brace 80 uses the
joint 10, as described in relation to Figures 1 to 4, posi-
tioned between the first and second arms 82, 84.
[0040] A rehabilitation device 90 in the form of a
foot/ankle rehabilitative brace, suitable for use with a foot
or ankle injury, is shown in Figure 9. It is shown having
first and second arms 92, 94 extending on each side of
the device which may be telescopically extendable or
retractable. A support plate 96 is shown for supporting a
user’s foot, and the brace 90 is also shown having op-
tional padded regions 98 for user comfort. Straps 99 are
shown, so that the device can be secured to a user’s
lower leg and foot. The rehabilitative brace 90 uses joint
10, as described in relation to Figures 1 to 4, positioned
between the first and second arms 92, 94. A similar ar-
rangement of arms 92, 94 with joint 10 positioned ther-
ebetween is positioned on the other side of the device,
although only one such arrangement can be seen. Alter-
natively, only one such arrangement may be employed
in the brace 90.

[0041] Arehabilitation device 100 in the form of a knee
rehabilitative brace, suitable for use with a knee injury,
is shown in Figure 10. Itis shown having first and second
arms 102, 104 which may be telescopically extendable
orretractable. Straps 106 are provided, so that the device
can be secured to a user’s thigh 108 and leg 110 (i.e. the
upper and lower portions of a leg). The straps 106 may
be padded, for user comfort. The rehabilitative brace 100
uses the joint 10, as described in relation to Figures 1 to
4, positioned between the first and second arms 102,
104. The rehabilitation device 100 may include a similar
arrangement of the arms 102, 104 and joint 10 for posi-
tioning on the opposite side of the user’s leg.

[0042] Non-limiting Examples of the joint and rehabil-
itation device, in use, will now be described to illustrate
how the joint and rehabilitation device may be applied,
for example, for use in a shoulder brace/support and an
elbow brace/support. It should, however, be appreciated
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that the joint and rehabilitation device can be used in a
knee brace/support, an ankle (and/or foot) brace/sup-
port, etc.

Example 1

[0043] A shoulder rehabilitation device 64, such as the
one described in relation to Figures 5 to 7, was strapped
to a person’s post-operative shoulder. Prior to strapping
the rehabilitation device to the person, the range of mo-
tion and safe angles were respectively set at their mini-
mums, to limit movement of the shoulder joint. First, the
joint was unclamped by unscrewing screw 13 to allow
the ring 42 to be moved, and the projection 48 to be po-
sitioned at end 54A of groove 54. The joint was then
reclamped by tightening screw 13. The range of motion
was limited by screwing grub screw 60 into bore 58 as
far as it could go, which effectively pushed cam 56 into
contact with projection 48. This restricted any movement
of the device.

[0044] The joint 10 of the rehabilitation device 64 was
aligned with the glenohumeral joint of the person’s shoul-
der by pivoting the end of the first member at the pivot
point 62 and then locked in the appropriate position.
[0045] Some time after the operation, the range of mo-
tion was increased, to allow some use of the glenohumer-
al joint. The grub screw was unwound part of the way out
of the bore. Bias was also added to the joint by turning
the worm drive 20, which increased the torsion in the
spring 32. This increased range of motion allowed the
glenohumeral joint to be exercised, to strengthen the
muscles surrounding it. The bias meant that the person
had to apply more pressure to move the second arm.
Whenthe person’s arm was notbeing exercised, the grub
screw was screwed part way into the bore to limit the
range of motion.

[0046] After some further time, the safe angle of the
device joint was altered. This altered the position at which
the person’s arm was located in a resting position, again
increasing use and strength in the shoulder muscles and
joint. The safe angle was altered by loosening screw 13
and turning the worm drive 20, which moved the position
of the ring 42, and retightening screw 13. The bias was
again by turning the worm drive 20, which increased the
torsion in the spring 32. As necessary, the range of mo-
tion was also altered, in the manner described above.
[0047] After approximately 6 - 8 weeks, the person’s
shoulder was rehabilitated sufficiently to remove the
brace.

Example 2

[0048] An elbow rehabilitation device 80, such as the
one described in relation to Figure 8, was strapped to a
person'’s injured elbow. Prior to strapping the rehabilita-
tion device to the person, the range of motion and safe
angles were respectively set, to limit movement of the
elbow joint to a restricted range. First, the joint 10 was
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unclamped by unscrewing screw 13 to allow the ring 42
to be moved, and the projection 48 to be positioned at
end 54A of groove 54. The joint was then reclamped by
tightening screw 13. The range of motion was limited by
screwing grub screw 60 into bore 58, until a line on the
screw which corresponded to 10 degrees, was aligned
with the outer edge of bore 58. This restricted movement
of the device to 10 degrees.

[0049] A week or so after starting to use the rehabili-
tation device 80, the range of motion was increased, to
allow some use of the elbow joint. The grub screw was
unwound so that a line thereon which indicated 20 de-
grees was aligned with the outer edge of the bore. Bias
was also added to the joint by turning the worm drive 20,
which added torsion to the spring 32. This increased
range of motion allowed the elbow joint to be exercised,
to strengthen the muscles surrounding it. The bias meant
that the person had to apply more pressure to move the
second arm. When the person’s elbow was not being
exercised, the grub screw was screwed part way into the
bore to again limit the range of motion.

[0050] After some further time, the safe angle of the
device jointwas altered. This altered the position at which
the person’s elbow was located in a resting position,
again increasing use and strength in the muscles sur-
rounding the elbow and the elbow joint. The safe angle
was altered by loosening screw 13 and turning the worm
drive 20, which moved the position of the ring 42, and
retightening screw 13. The bias was again added by turn-
ing the worm drive 20, which increased the torsion in the
spring 32. As necessary, the range of motion was also
altered, in the manner described above.

[0051] After approximately 3 weeks, the person’s el-
bow was rehabilitated sufficiently to remove the brace.
[0052] Whilst a number of specific joint and rehabilita-
tion device embodiments have been described, it should
be appreciated that the joint and rehabilitation device
may be embodied in many other forms as defined by
appended claims. Whilst the rehabilitation device, and
joints for use therein, have been primarily described with
reference to use as a shoulder brace or support, it would
be appreciated by a person skilled in the art that the re-
habilitation device, and joints for use therein, are also
suitable for use in knee braces/supports, ankle brac-
es/supports, elbow braces/supports, etc.

[0053] Inthe claims which follow, and in the preceding
description, except where the context requires otherwise
due to express language or necessary implication, the
word "comprise" and variations such as "comprises" or
"comprising" are used in aninclusive sense, i.e. to specify
the presence of the stated features but not to preclude
the presence or addition of further features in various
embodiments of the joint and rehabilitation device as dis-
closed herein.
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Claims

1. A joint (10) for a rehabilitation device (64, 80, 90,
100), the joint (10) being defined for operation be-
tween an end of a first member (12, 82, 92, 102) and
an end of a second member (14, 84, 94, 104), the
joint (10) being further defined to enable the second
member (14, 84, 94, 104) to pivot at the joint (10)
with respect to the first member (12, 82, 92, 102),
the joint (10) comprising:

a positioning mechanism for defining a set po-
sition from which the second member (14, 84,
94, 104) pivots, with respect to the first member
(12, 82, 92, 102), the positioning mechanism
comprising an intermediate component (42) for
location between the ends of the first (12, 82,
92, 102) and second members (14, 84, 94, 104),
and a clamping mechanism (13) for urging the
ends of the first (12, 82, 92, 102) and second
members (14, 84, 94, 104) together to secure
the intermediate component (42) therebetween
to define the joint (10) in use, the intermediate
component (42) being configured, when the
clamping mechanism (13) defines the joint (10),
to engage with the end of the first member (12,
82, 92, 102) when the second member (14, 84,
94, 104) is pivoted from the set position, the in-
termediate component (42) being further config-
ured to interact with the second member (14,
84,94, 104) at the set position when it is pivoted
back to the set position relative to the interme-
diate component (42) to prevent further pivoting
beyond the set position;

a restriction mechanism (56) for restricting the
degree of pivoting of the second member (14,
84, 94, 104), from the set position, with respect
to the first member; and

abiasing mechanism (32) for biasing the second
member (14, 84, 94, 104) such that it returns to
the set position when an opposing force applied
to the second member (14, 84, 94, 104) is less
than the bias of the mechanism (32),

wherein, when the clamping mechanism (13) is
released, the intermediate component (42) is
able to be disengaged from the firstmember (12,
82, 92, 102) and then rotated, together with a
pivoting of the second member (14, 84, 94, 104)
withrespecttothefirstmember (12, 82,92, 102),
to define a different set position when the clamp-
ing mechanism (13) is reclamped, and, when
the joint (10) is in the set position, the biasing
mechanism (32) is configured such that no bias
is applied to the second member (14, 84, 94,
104);

characterised by

a gearing mechanism (16) connecting to the bi-
asing mechanism (32) such that adjustment of
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the gearing mechanism (16) by rotation of the
gearing mechanism in a first direction increases
bias in the biasing mechanism (32), and adjust-
ment of the gearing mechanism (16) by rotation
of the gearing mechanism in a second direction
decreases bias in the biasing mechanism (32);
wherein the biasing mechanism (32) includes a
spring (32) having a first end engaging the gear-
ing mechanism (16) and a second end engaging
the second member (14, 84, 94, 104), the spring
(32) passing through an aperture defined by the
positioning mechanism.

A joint (10) as claimed in claim 1 wherein the restric-
tion mechanism (56) is positioned between the in-
termediate component (42) and the second member
(14, 84, 94, 104) such that a portion of the restriction
mechanism (56) abuts against a projection (48) from
the intermediate component (42) to prevent further
pivoting of the second member (14, 84, 94, 104) and
thereby limit the range of pivoting of the second
member (14, 84, 94, 104) with respect to the first
member (12, 82, 92, 102).

Ajoint (10) as claimed in claim 2 wherein the position
of the restriction mechanism (56) with respect to the
second member (14, 84, 94, 104) is adjustable by
an adjustable element (60) that is movable with re-
spect to the second member (14, 84, 94, 104) and
so as to engage with the restriction mechanism (56).

A joint (10) as claimed in claim 3 wherein the adjust-
able element (60) is a grub screw.

A joint (10) as claimed in any one of the preceding
claims wherein the intermediate component (42)
comprises a projection (48) that enables the interac-
tion with the second member (14, 84, 94, 104).

Ajoint (10) as claimed in claim 5 wherein the second
member (14, 84, 94, 104) comprises a groove (54),
the ends (54A, 54B) of which define the extremes
from a range of available set positions, the groove
(54) being arranged to receive the projection (48)
from the intermediate component (42) to move the-
realong.

A joint (10) as claimed in any one of the preceding
claims wherein, when the clamping mechanism (13)
is released, a spring (30) urges the intermediate
component (42) away from the first member (12, 82,
92, 102) to facilitate disengagement therefrom.

Ajoint (10) as claimed in claim 1, wherein the gearing
mechanism (16) is a worm gear (18) and drive (20),
and the worm gear (18) engages the biasing mech-
anism (32).
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9.

10.

1.

12.

A joint (10) as claimed in claim 8 further comprising
a translational component that is arranged whereby
the worm gear (18) causes the translational compo-
nent to rotate which component, in turn, engages an
end (34) of the biasing mechanism (32) to either in-
crease or decrease bias therein.

A rehabilitation device (64, 80, 90, 100) for location
at a body joint, the device (64, 80, 90, 100) compris-
ing:

first (12, 82, 92, 102) and second members 14,
84, 94, 104); and

the joint (10) as claimed in any one of the pre-
ceding claims, the joint (10) being defined for
operation between an end of the first member
(12, 82, 92, 102) and a respective end of the
second member (14, 84, 94, 104).

A rehabilitation device (64) as claimed in claim 10
wherein the first (12) and/or second member (14)
further comprises a pivot point (62) located interme-
diate its ends, whereby pivoting at the pivot point
(62) enables the joint (10) to be repositioned in re-
lation to the body joint.

A rehabilitation device (64) as claimed in claim 11
wherein the pivot point (62) is located proximal to
the joint (10).

Patentanspriiche

1.

Verbindung (10) fir eine Rehabilitationsvorrichtung
(64, 80, 90, 100), wobei die Verbindung (10) zum
Betrieb zwischen einem Ende eines ersten Teils (12,
82, 92, 102) und einem Ende eines zweiten Teils
(14, 84, 94, 104) definiert ist, wobei die Verbindung
(10) weiter dazu definiert ist, um es dem zweiten Teil
(14,84, 94, 104) zu ermdglichen, an der Verbindung
(10) in Bezug auf das erste Teil (12, 82, 92, 102) zu
schwenken, wobei die Verbindung (10) aufweist:

einen Positioniermechanismus zum Definieren
einer Einstellposition, aus der das zweite Teil
(14, 84,94, 104) in Bezug auf das erste Teil (12,
82,92, 102) schwenkt, wobei der Positionierme-
chanismus eine Zwischenkomponente (42) zur
Anordnung zwischen den Enden des ersten (12,
82, 92, 102) und des zweiten Teils (14, 84, 94,
104) und einen Klemmmechanismus (13) auf-
weist, um die Enden des ersten (12, 82,92, 102)
und des zweiten Teils (14, 84, 94, 104) mitein-
ander zu verspannen, um die Zwischenkompo-
nente (42) dazwischen zu sichern, um die Ver-
bindung (10) im Betrieb zu definieren, wobei die
Zwischenkomponente (42) dazu ausgestaltet
ist, wenn der Klemmmechanismus (13) die Ver-
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bindung (10) definiert, an dem Ende des ersten
Teils (12, 82, 92, 102) anzugreifen, wenn das
zweite Teil (14, 84, 94, 104) aus der Einstellpo-
sition heraus geschwenkt wird, wobei die Zwi-
schenkomponente (42) weiter dazu ausgestal-
tetist, an der Einstellposition in Wechselwirkung
mit dem zweiten Teil (14, 84, 94, 104) zu treten,
wenn es zurlick in die Einstellposition relativ zu
der Zwischenkomponente (42) geschwenkt
wird, um ein Weiterschwenken tiber die Einstell-
position hinaus zu verhindern,

einen Einschrankungsmechanismus (56), um
das Ausmalf des Schwenkens des zweiten Teils
(14, 84, 94, 104) aus der Einstellstellung in Be-
zug auf das erste Teil einzuschranken, und
einen Vorspannmechanimus (32), um das zwei-
te Teil (14, 84, 94, 104) vorzuspannen, so dass
esin die Einstellposition zurtickkehrt, wenn eine
entgegengesetzte, auf das zweite Teil (14, 84,
94, 104) ausgelbte Kraft kleiner als die Vor-
spannkraft des Mechanismus (32) ist,

wobei, wenn der Klemmmechanismus (13) ge-
I6st ist, die Zwischenkomponente (42) in der La-
ge ist, von dem ersten Teil (12, 82, 92, 102) ge-
I16st zu werden und dann zusammen mit einem
Schwenken des zweiten Teils (14, 84, 94, 104)
in Bezug auf das erste Teil (12, 82, 92, 102)
gedreht zu werden, um eine andere Einstellpo-
sition zu definieren, wenn der Klemmmechanis-
mus (13) wieder festgeklemmt wird, und, wenn
die Verbindung (10) sich in der Einstellposition
befindet, der Vorspannmechanismus (32) dazu
ausgestaltet ist, so dass keine Vorspannkraft
auf das zweite Teil (14, 84, 94, 104) ausgelbt
wird,

gekennzeichnet durch

einen Getriebemechanismus (16), der den Vor-
spannmechanismus (32) so verbindet, dass die
Einstellung des Getriebemechanismus 16)
durch Drehen des Getriebemechanismus in ei-
ne erste Richtung die Vorspannkraftin dem Vor-
spannmechanismus (32) erhéht und die Einstel-
lung des Getriebemechanismus (16) durch Dre-
hen des Getriebemechanismus in eine zweite
Richtung die Vorspannkraft in dem Vorspann-
mechanismus (32) vermindert,

wobei der Vorspannmechanismus (32) eine Fe-
der mit einem ersten Ende, das an dem Getrie-
bemechanismus (16) angreift, und einem zwei-
ten Ende umfasst, das an dem zweiten Teil (14,
84,94, 104) angreift, wobei die Feder (32) durch
eine (")ffnung hindurch verlauft, die durch den
Positioniermechanismus definiert ist.

Verbindung (10) nach Anspruch 1, wobei der Ein-
schrankungsmechanismus (56) zwischen der Zwi-
schenkomponente (42) und dem zweiten Teil (14,
84,94, 104) positioniert ist, so dass ein Bereich des
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10.

Einschrankungsmechanismus (56) an einem Vor-
sprung (48) von der Zwischenkomponente (42) an-
liegt, um weiteres Schwenken des zweiten Teils (14,
84, 94, 104) zu verhindern und dadurch den
Schwenkbereich des zweiten Teils (14, 84, 94, 104)
in Bezug auf das erste Teil (12, 82, 92, 102) zu be-
schranken.

Verbindung (10) nach Anspruch 2, wobei die Positi-
on des Einschrankungsmechanismus (56) in Bezug
auf das zweite Teil (14, 84, 94, 104) durch ein Ein-
stellelement (60) einstellbar ist, das beweglich in Be-
zug auf das zweite Teil (14, 84, 94, 104) ist, um so
an dem Einschrankungsmechanismus (56) anzu-
greifen.

Verbindung (10) nach Anspruch 3, wobei das Ein-
stellelement (60) eine Madenschraube ist.

Verbindung (10) nach einem der vorhergehenden
Anspriiche, wobei die Zwischenkomponente (42) ei-
nen Vorsprung (48) aufweist, der die Wechselwir-
kung mit dem zweiten Teil (14, 84, 94, 104) ermdg-
licht.

Verbindung (10) nach Anspruch 5, wobei das zweite
Teil (14, 84, 94, 104) eine Nut (54) aufweist, deren
Enden (54A, 54B) die Extrempunkte von einem Be-
reich von verfligbaren Einstellpositionen definieren,
wobeidie Nut (54) dazu ausgestaltetist, um den Vor-
sprung (48) der Zwischenkomponente (42) aufzu-
nehmen, damit dieser sich darin entlang bewegen
kann.

Verbindung (10) nach einem der vorhergehenden
Anspriiche, wobei, wenn der Klemmmechanismus
(13) gelost ist, eine Feder (30) die Zwischenkompo-
nente (42) von dem ersten Teil (12, 82,92, 102) weg
drangt, um ihre Lésung davon zu erleichtern.

Verbindung (10) nach Anspruch 1, wobei der Getrie-
bemechanismus (16) ein Schneckenrad (18) und ein
Schneckentrieb (20) ist, wobei das Schneckenrad
(18) mit dem Vorspannmechanismus (32) eingreift.

Verbindung (10) nach Anspruch 8, die weiter eine
Translationskomponente aufweist, die dazu ausge-
staltetist, dass das Schneckenrad (18) eine Drehung
der Translationskomponente bewirkt, die wiederum
an einem Ende (34) des Vorspannmechanismus
(32) angreift, um die Vorspannkraft darin entweder
zu erhéhen oder zu erniedrigen.

Rehabilitationsvorrichtung (64, 80, 90, 100) zur An-
bringung an einem Kérpergelenk, wobei die Vorrich-

tung (64, 80, 90, 100) aufweist:

erste (12, 82, 92, 102) und zweite Teile (14, 84,
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94, 104) und

die Verbindung (10) nach einem der vorherge-
henden Anspriiche, wobei die Verbindung (10)
zum Betrieb zwischen einem ersten Ende des
ersten Teils (12, 82, 92, 102) und einem jewei-
ligen Ende des zweiten Teils (14, 84, 94, 104)
definiert ist.

Rehabilitationsvorrichtung (64) nach Anspruch 10,
wobei das erste (12) und/oder zweite Teil (14) weiter
einen Schwenkpunkt (62) aufweist, der zwischen
seinen Enden angeordnet ist, wodurch Schwenken
um den Schwenkpunkt (62) die Verbindung (10) in
die Lage versetztum, in Bezug auf das Kérpergelenk
neu positioniert zu werden.

Rehabilitationsvorrichtung (64) nach Anspruch 11,
wobei der Schwenkpunkt (62) sich nahe der Verbin-
dung (10) befindet.

Revendications

Articulation (10) pour un dispositif de rééducation
(64, 80, 90, 100), I'articulation (10) étant définie pour
fonctionner entre une extrémité d’'un premier élé-
ment (12, 82, 92, 102) et une extrémité d’un second
élément (14, 84, 94, 104), l'articulation (10) étant en
outre définie pour permettre au second élément (14,
84, 94, 104) de pivoter au niveau de l'articulation
(10) parrapport au premier élément (12, 82,92, 102),
I'articulation (10) comprenant :

un mécanisme de positionnement pour définir
une position de consigne a partir de laquelle le
second élément (14, 84,94, 104) pivote, par rap-
port au premier élément (12, 82, 92, 102), le
mécanisme de positionnement comprenant un
composant intermédiaire (42) pour le position-
nement entre les extrémités des premier (12,
82, 92, 102) et second éléments (14, 84, 94,
104), et un mécanisme de serrage (13) pour
pousser les extrémités des premier (12, 82, 92,
102) et second éléments (14, 84, 94, 104) en-
semble afin de fixer le composant intermédiaire
(42) entre eux pour définir I'articulation (10) a
l'usage, le composant intermédiaire (42) étant
configuré, lorsque le mécanisme de serrage
(13) définit l'articulation (10), pour se mettre en
prise avec I'extrémité du premier élément (12,
82, 92, 102) lorsque le second élément (14, 84,
94, 104) est pivoté a partir de la position de con-
signe, le composant intermédiaire (42) étant en
outre configuré pour interagir avec le second
élément (14, 84, 94, 104) dans la position de
consigne lorsque il est a nouveau pivoté dans
la position de consigne par rapport au compo-
sant intermédiaire (42) pour empécher le pivo-
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10

tement supplémentaire au-dela de la position de
consigne ;

un mécanisme de restriction (56) pour limiter le
degré de pivotement du second élément (14,
84,94, 104), a partir de la position de consigne,
par rapport au premier élément ; et

un mécanisme de sollicitation (32) pour solliciter
le second élément (14, 84, 94, 104) de sorte qu’il
revient dans la position de consigne lorsqu’une
force opposée appliquée surle second élément
(14, 84, 94, 104) est inférieure a la sollicitation
du mécanisme (32),

danslaquelle, lorsque le mécanisme de serrage
(13) est libéré, le composant intermédiaire (42)
peut étre dégagé du premier élément (12, 82,
92, 102) et ensuite entrainé en rotation conjoin-
tement avec un pivotement du second élément
(14, 84, 94, 104) par rapport au premier élément
(12, 82, 92, 102), pour définir une position de
consigne différente lorsque le mécanisme de
serrage (13) est resserré, et lorsque I'articula-
tion (10) est dans la position de consigne, le mé-
canisme de sollicitation (32) est configuré de
sorte qu’aucune sollicitation n’est appliquée sur
le second élément (14, 84, 94, 104) ;
caractérisée par :

un mécanisme d’engrenage (16) se raccor-
dant au mécanisme de sollicitation (32) de
sorte que 'ajustement du mécanisme d’en-
grenage (16) par la rotation du mécanisme
d’engrenage dans une premiére direction
augmente la sollicitation dans le mécanis-
me de sollicitation (32), et I'ajustement du
mécanisme d’engrenage (16) parla rotation
du mécanisme d’engrenage dans une se-
conde direction diminue la sollicitation dans
le mécanisme de sollicitation (32) ;

dans laquelle le mécanisme de sollicitation
(32) comprend un ressort (32) ayant une
premiére extrémité mettant en prise le mé-
canisme d’engrenage (16) et une seconde
extrémité mettant en prise le second élé-
ment (14, 84, 94, 104), le ressort (32) pas-
sant par une ouverture définie par le méca-
nisme de positionnement.

Articulation (10) selon la revendication 1, dans la-
quelle le mécanisme de restriction (56) est position-
né entre le composant intermédiaire (42) et le se-
cond élément (14, 84,94, 104) de sorte qu’une partie
du mécanisme de restriction (56) vient en butée con-
tre une saillie (48) du composant intermédiaire (42)
pour empécher le pivotement supplémentaire du se-
cond élément (14, 84,94, 104) etlimiter ainsila plage
de pivotement du second élément (14, 84, 94, 104)
par rapport au premier €lément (12, 82, 92, 102).
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Articulation (10) selon la revendication 2, dans la-
quelle la position du mécanisme de restriction (56)
par rapport au second élément (14, 84, 94, 104) est
ajustable par un élément ajustable (60) qui est mo-
bile par rapport au second élément (14, 84, 94, 104)
et afin de se mettre en prise avec le mécanisme de
restriction (56).

Articulation (10) selon la revendication 3, dans la-
quelle I'élément ajustable (60) est une vis sans téte.

Articulation (10) selon 'une quelconque des reven-
dications précédentes, dans laquelle le composant
intermédiaire (42) comprend une saillie (48) qui per-
met I'interaction avec le second élément (14, 84, 94,
104).

Articulation (10) selon la revendication 5, dans la-
quelle le second élément (14, 84, 94, 104) comprend
une rainure (54), dont les extrémités (54A, 54B) dé-
finissent les extrémes d’une plage de positions de
consigne disponibles, la rainure (54) étant agencée
pour recevoir la saillie (48) du composant intermé-
diaire (42) pour se déplacer le long de ce dernier.

Articulation (10) selon 'une quelconque des reven-
dications précédentes, dans laquelle, lorsque le mé-
canisme de serrage (13) est libéré, un ressort (30)
pousse le composant intermédiaire (42) a distance
du premier élément (12, 82, 92, 102) afin de faciliter
son dégagement de ce dernier.

Articulation (10) selon la revendication 1, dans la-
quelle le mécanisme d’engrenage (16) est un engre-
nage a vis sans fin (18) et un entrainement (20), et
'engrenage a vis sans fin (18) se met en prise avec
le mécanisme de sollicitation (32).

Articulation (10) selon la revendication 8, compre-
nant en outre un composant de translation qui est
agenceé de sorte que I'engrenage a vis sans fin (18)
amene le composant de translation a tourner, lequel
composant met en prise, a son tour, une extrémité
(34) du mécanisme de sollicitation (32) pour aug-
menter ou pour diminuer la sollicitation dans ce der-
nier.

Dispositif de rééducation (64, 80, 90, 100) pour le
positionnement au niveau d’une articulation corpo-
relle, le dispositif (64, 80, 90, 100) comprenant :

des premier (12, 82, 92, 102) et second (14, 84,
94, 104) éléments ; et

I'articulation (10) selon I'une quelconque des re-
vendications précédentes, Iarticulation (10)
étant définie pour fonctionner entre une extré-
mité du premier élément (12, 82,92, 102) et une
extrémité respective du second élément (14, 84,
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20
94, 104).

Dispositif de rééducation (64) selon la revendication
10, dans lequel le premier (12) et/ou second élément
(14) comprennent en outre un point de pivot (62)
positionné entre leurs extrémités, moyennant quoi
le pivotement au point de pivot (62) permet a l'arti-
culation (10) d’étre repositionnée par rapport a I'ar-
ticulation corporelle.

Dispositif de rééducation (64) selon la revendication
11, dans lequel le point de pivot (62) est positionné
a proximité de l'articulation (10).
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Figure 1B
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Figure 2

Figure 3
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Figure 4
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Figure 7
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Figure 10
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